[Abstract] Dissecting the interactions established between proteins and membranes in a given type of cells is not an easy task. Using a cell-free system of large unilamellar vesicles (LUVs) to analyze these interactions may help decipher these interactions and identify potential membrane deformations induced by the proteins incubated with these LUVs. This article describes the protocols for 1) extraction of total lipids from eukaryotic cells using the method developed by Bligh and Dyer (1959) , 2) the quantification of glycerophospholipids by gas chromatography after methanolysis, followed by 3) the formation of LUVs by extrusion, 4) protein-lipid binding assay, 5) analysis of the incubation product by transmission electron microscopy (TEM) and by flotation across a discontinuous sucrose gradient and finally, 6) analysis of the proteins by immunoblot and revelation of the glycerophospholipids by iodin fumigation. 
5. In the fume hood, resuspend the cell pellet in 3 ml of chloroform/methanol (1:2) at room temperature.
6. In the fume hood, vortex the cell lysate every 5 min for 30 min to solubilize the lipids (room temperature).
7. In the fume hood, add 500 μl of chloroform and 900 μl of H2O, vortex.
8. Centrifuge for 10 min at 1,300 x g, room temperature.
9. In the fume hood, transfer the bottom organic phase into a new glass tube tube (Disposable screw thread culture tubes with marking spot, ø13 mm) (Figure 1 ).
www.bio-protocol.org/e1963 11. In the fume hood, aliquot the bottom organic phase (1.5 ml per tube) into 5 ml glass tubes (disposable screw thread culture tubes).
12. In the fume hood, evaporate the solvents under an N2 flux (0.5 to 1 psi).
Note: This evaporation step also eliminates O2 molecules, which would oxidize the fatty acids of phospholipids.
13. Keep the dried lipid films (~200 μg/tube) at -20 °C until being used.
Note: Quantification of the glycerophospholipids is performed by gas chromatography after methanolysis (see next section).
B. Quantification of extracted glycerophospholipids by gas chromatography after methanolysis 1. To separate the fatty acids from the glycerol backbones and methylate them, a lipid film (such as the ones obtained at the end of section A) is resuspended in 3 ml of 2.5% H2SO4 (in methanol).
Resuspend by pipetting several times. This step must be performed under a fume hood.
2. Add a specific fatty acid as internal standard dispersed in methanol, for example 1 nmol (this should represent a small volume: usually 1 or 2 μl) of C21:0.
3. Seal the tube hermetically with a Teflon cap.
4. The methylation of fatty acids is performed for 1 h at 100 °C in an oven.
5. When the tube has cooled down (at room temperature: this takes just a few minutes), stop the reaction by adding 3 ml of H2O and mix by pipetting several times (in the fume hood).
6. Phases are formed by the addition of 3 ml of hexane: mix by vortexing, centrifuge for 10 min at 1,300 x g, room temperature, and using a Pasteur pipette, transfer the upper phase containing www.bio-protocol.org/e1963 6 the methylated fatty acids into a glass tube (disposable screw thread culture tube). This step must be performed under the fume hood.
7. Repeat the hexane extraction on the aqueous bottom phase (step B6) and pool the second upper organic phase with the first one. This step must be performed under the fume hood.
8. Dry the pooled hexane phases that contain the fatty acid methyl esters under a stream of N2
(0.5-1 psi). This step must be performed under the fume hood.
9. The lipid film is resuspended in 10 μl hexane (in the fume hood), injected into a BPX70 gas chromatography column (SGE) and analyzed by gas chromatography using a flame ionization detector (Perkin Elmer). The used temperature program is 1) 7 min 30 sec at 130 °C, followed www.bio-protocol.org/e1963
